Noroviruses (NoV) have been identified as the main cause of acute gastroenteritis in humans of all ages and as the main etiologic agent of foodborne illnesses worldwide. Since human NoV are difficult to grow in vitro, and that alternative diagnostic methods such as electron microscopy and serology lack sensitivity, modern detection methods rely on molecular approaches such as Reverse Transcription qPCR (RT-qPCR). However, the continuous emergence of new NoV strains, coupled with the genetic diversity between and within genotypes and the potential for recombination, represent continuous and significant challenges to clinical and food diagnostic laboratories. In this study, we investigated 215 outbreak-related NoV isolates collected between 2010 and 2016 by the Quebec provincial public health laboratory (Laboratoire de santé publique du Québec). An ∼2.4-kb-long amplicon, encompassing the 3′-end of ORF1, polymerase gene, and the complete VP1 gene, was characterized using Next-Generation Sequencing. Paired-end dual-indexed sequencing runs of 2×75 cycles were conducted on pooled libraries on Illumina's MiSeq Instrument and paired reads were assembled de novo into a single contig. Firstly, both the 3′-end of ORF1 and VP1 sequences derived from the contig were genotyped and subtyped by phylogenetic analysis. Typing revealed that multiple NoV genotypes were in circulation between 2010 and 2016, but NoV genotype GII.4 was responsible for most of the gastroenteritis outbreaks. Moreover, genotyping of ORF1 and VP1 did not always match suggesting recombinant noroviruses. Secondly, binding affinity between all the characterized NoV isolates and the primers or probes was assessed in silico. The analysis demonstrated that mismatches in the Taqman probe-binding sites were associated with certain genotypes: GI.P3_GI.3a, GI.P9_GI.9, GI.Pa_GI.3 b, GII.P7_GII.6, and GII.P17_GII.17. The NoV GII Taqman probe was modified accordingly and tested against the original probe using a panel of twelve representative samples. A single mismatch in the NoV GII Taqman probe impeded detection: concurrent testing demonstrated a discrepancy between the CT values. Improved understanding of the genetic diversity of circulating noroviruses is important to develop molecular assays with appropriate inclusivity and exclusivity panels during analytical sensitivity evaluations in food virology laboratories.
